
Infommtion About 
Environmental Cleanup 
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Steam Cleanup Study Underway 
A s  McClellan Air Force 

Base (AF'B) moves forward in 
its cleanup efforts. the Envi- 
ronmental Restoration Divi- 
sion is evaluating innovative 
technologies to clean up 
contamination. The base is 
studying a promising tech- 
nology for removing con- 
taminants from soil and 
groundwater. The new 
method, called steam injec- 
tion. is simrlar to a proven 
process used to heat and re- 
move oil from production 
flelds in California's central 
valley. Steam injection was 
developed by Dr. Kent Udell 
at the University of Calfor- 
nia at Berkeley. Cucrently. 
McClellan has selected a site 
where a small-scale steam 
injection system will test the 
technology. 

Laboratory results show 
that steam injection coupled 
with vacuum extraction 
promises to be a less time- 
consuming and much less 
costly alternative for remov- 
ing soil and groundwater 
contaminants at the base. 
The process is fairly 
straightforward. Steam is 

Steam Injection/Vapor Extraction 
for Soil and Groundwater Cleanup 



injected into the soil and 
groundwater. The steam va- 
porizes the contaminants, 
which are then extracted 
fkom the ground through 
vapor and condensate wells. 
The liquid condensate re- 
moved will be treated at the 
base groundwater treatment 
plant. The vapor will also 
be contained and treated. 
Figure 1 illustrates the pro- 
cess. 

The base is workfng with 
the regulatory agencies, 
CH2M HILL, and Dr-Udell to 
implement the steam injec- 
tion process at a former burn 
and disposal pit in the west 
area of the base. The site was 
selected based on review of 
available information on the 
geology and contamination 
of various sites on the base. 
This information was gath- 

ered prharily &om the Ad- 
ministrative Record, a col- 
lection of environmental 
documents housed in the 
base library. Further infor- 
mation was also provided by 
base and environmental 
agency representatives. 

Further testing and ad- 
ditional site characterization 
are next During this phase, 
which may take 9 months, 
the site's geology and con- 
tamination will be better 
d&eded Groundwater wells 
and/or soil borings will be 
installed. Also, a large num- 
ber of soil samples will be 
taken to define the extent of 
contamination. 

Following site character- 
ization. steam injection 
wells, vacuum extraction 
wells, and condensate ex- 
traction wells will be drilled. it." 

-- -- 
Existing groundwater ex- 
traction wells will be used 
whenever possible. The site 
will contain piping to carry 
the steam, and other equip- 
ment, including a steam 
generator. Continuous 
monitoring will be con- 
ducted during the steam in- 
jectioii/vacuum extraction 
process to make sure envi- 
ronmental impacts are 
minimized and cleanup 
goals are met. 

'While the 1980s were 
the decade for successful 
containment, the 1990s will 
be the decade for cleanup," 
said Col. Keith Findley. En- 
vironmental Management 
Director. "Steam cleaning 
soils enables us to attack 
the contamination at its 
source rather than waiting . A 

until it leaches into the 
groundwater before we treat 
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